DNA methylation of Alzheimer disease and tauopathy-related genes in postmortem brain.
DNA methylation occurs predominantly at cytosines that precede guanines in dinucleotide CpG sites; it is one of the most important mechanisms for epigenetic DNA regulation during normal development and for aberrant DNA in cancer. To determine the feasibility of DNA methylation studies in the postmortem human brain, we evaluated brain samples with variable postmortem artificially increased delays up to 48 hours. DNA methylation was analyzed in selected regions of MAPT, APP, and PSEN1 in the frontal cortex and hippocampus of controls (n=26) and those with Alzheimer disease at Stages I to II (n=17); Alzheimer disease at Stages III to IV (n=15); Alzheimer disease at Stages V to VI (n=12); argyrophilic grain disease (n=10); frontotemporal lobar degeneration linked to tau mutations (n=6); frontotemporal lobar degeneration with ubiquitin-immunoreactive inclusions (n=4); frontotemporal lobar degeneration with motor neuron disease (n=3); Pick disease (n=3); Parkinson disease (n=8); dementia with Lewy bodies, pure form (n=5); and dementia with Lewy bodies, common form (n=15). UCHL1 (ubiquitin carboxyl-terminal hydrolase 1 gene) was analyzed in the frontal cortex of controls and those with Parkinson disease and related synucleinopathies. DNA methylation sites were very reproducible in every case. No differences in the percentage of CpG methylation were found between control and disease samples or among the different pathological entities in any region analyzed. Because small changes in methylation of DNA promoters in vulnerable cells might have not been detected in total homogenates, however, these results should be interpreted with caution, particularly as they relate to chronic degenerative diseases in which small modifications may be sufficient to modulate disease progression.